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Abstract DESIGN, SYNTHESIS AND CHARACTERIZATION OF ADVANCED NANOSTRUCTURED CERIA-BASED COMPOSITE OXIDES FOR CATALYTIC APPLICATIONS” One of the most important rare earth oxides is ceria (CeO2). Ceria has been extensively characterized, to make use as a good starting point and reference in examination of new materials. However, despite its wide applicability pure ceria is associated with some drawbacks like thermal sintering, and deactivation of the redox couple which result in the decline of OSC and catalytic activity. Therefore, improved oxygen storage materials are considered necessary owing to the demand for increasingly better catalytic performance and durability. Hence, several efforts have been directed toward eliminating the drawbacks of ceria by doping with other isovalent/aliovalent cations.10,11 The isovalent cations frequently employed are Zr4+, Hf4+, Ti4+, etc., and the aliovalent cations are La3+, Sm3+, Mn2+/3+, Fe2+/3+, Eu3+, Tb3+, Pr3+, and others. Moreover the unsupported oxides are susceptible to a fall in the surface area due to sintering and it leads to a decrease in the stability of the structure during high temperature applications thereby loosing its oxygen buffering capacity. Motivated by the unique and favorable characteristics of ceria-based materials for various catalytic applications, a systematic and comprehensive investigation was undertaken against the above background. In this study, ceria-praseodymia solid solutions and a series of catalytically important supported ceria-praseodymia [Ce0.8Pr0.2O2-δ/MxOy; (MxOy = Al2O)] solid solutions possessing high specific surface area, better thermal stability, superior sintering resistance, and desired redox properties have been synthesized and investigated their structural and redox properties using X-ray diffraction (XRD), transmission electron microscopy (TEM-HREM), BET surface area (SBET), X-ray photoelectron spectroscopy (XPS), UV-visible diffuse reflectance spectroscopy (UV-vis DRS), Raman spectroscopy (RS), and temperature programmed reduction (TPR) techniques. The oxygen storage/release capacities of solid solutions and catalytic activity towards CO oxidation have also been evaluated. 


